We show that an intermediate gauge symmetry breaking scale can be a significant source of electric dipole moments for the electron and neutron in supersymmetric grand unified theories. New phases, similar to that of the CKM matrix, appear which do not arise from the supersymmetry (SUSY) breaking operators. To illustrate, we choose some grand unified SUSY models having an intermediate gauge symmetry breaking scale with some attractive features. We also show how well the b − τ unification hypothesis works in this class of models.
Supersymmetric grand unified theories (GUTs) with intermediate gauge symmetry breaking scales are attractive because they resolve a few longstanding problems and possess some desirable phenomenological features. For example, in models where the intermediate breaking scale M I ∼ 10 10 − 10 12 GeV, one can naturally get a neutrino mass in the interesting range of ∼ 3 − 10 eV, which could serve as hot dark matter to explain the observed large scale structure formation of the universe [1] . The window ∼ 10 10 − 10 12 GeV is also of the right size for a hypothetical PQ-symmetry to be broken so as to solve the strong CP problem without creating phenomenological or cosmological problems [2] . Models which allow even lower intermediate gauge symmetry breaking scale e.g M I ∼ 1 TeV are also interesting since they predict relatively light new gauge fields, as for example SU(2) R charged gauge bosons W R . In all these intermediate scale models, lepton flavor violation is predicted [3] which may be close to the current experimental limit, and hence could provide a signal of such models.
In this letter, we point out another special feature of these intermediate scale models:
they can give rise to detectable amounts of electric dipole moments (EDMs) to the electron and neutron. This feature does not depend on the nature of the ultimate unifying group.
We will always assume that supersymmetry is broken via soft breaking terms introduced at a super high scale. We shall assume that the soft breaking terms at the high scale at which they are introduced are flavor blind and CP invariant. It has already been shown [4] [5] [6] for SUSY SO(10) models without an intermediate scale that there could be significant amounts of EDM for the electron and neutron. However for this to arise, the universal boundary condition for the soft SUSY breaking terms has to be implemented at a scale higher than the GUT scale M G such as the reduced Planck or string scales. Consequently, the EDMs for the electron and neutron are not expected to be produced in such a manner in SUSY to be abandoned [7] . With the introduction of the intermediate scale, we examine how well that hypothesis works for the various models considered here.
We know that the intermediate scale gauge symmetry breaking theories with When we calculate the EDM of the electron the above stated principle applies, but we must also consider the phases at the gaugino-slepton-lepton vertices. Likewise, to generate the EDM for the neutron one needs the third generation down squark to be lighter than those of the other two generations, which occurs due to the large top Yukawa coupling, and new phases at the gaugino-squark-quark vertices. In fact, whenever there is an intermediate scale, irrespective of the intermediate gauge group 
where F andF are the superfields containing the standard model fermion fields and transform as (2, 1, 4) and (1, 2,4) respectively and we have suppressed the generation and gauge group indices. We choose to work in a basis where λ Fu is diagonal in which W Y can be expressed as the following:
The matrix U is a general 3 × 3 unitary matrix with 3 angles and 6 phases. It can be written as follows:
where V is the CKM matrix and S and S ′ are diagonal phase matrices. At the scale M I the superpotential for the Yukawa coupling can be expressed in the following manner:
where the ability to reduce the number of phases by redefinition of fields has been taken advantage of to the fullest extent possible,
is a diagonal phase matrix with two independent phases, and V I is the CKM matrix at the is SU(2) L ×SU(2) R ×U(1) B−L ×SU(3) C , the additional CKM-like phases will be generated in exactly the same way as described above.
The expressions from which we calculate EDMs are given below [4] .
For the electron's EDM we have:
where F 2 is given by
and V e ab are the matrix elements of the matrix V I and the functions G 2 (a, b) are defined in
Eqn. (20) in Ref. [5] . φ includes effects of all possible phases. For the neutron:
where F ′ 2 is given by .
To calculate the squark, slepton and gaugino masses at the low scale we numerically run the RGEs from the GUT scale down to weak scale. We assume a universal boundary condition at the GUT scale
, all tri-linear scalar couplings Model (4):This is the model discussed in Ref. [11] . Once again, SO(10) is broken down to 
where d e is the EDM of electron, as a function of the scalar mass m 0 for different values of m 1/2 . Since the EDM of neutron is also of the same order, we do not plot them. Also, experimentally the EDM of electron is more constrained. The experimental bounds are given as : d n < 0.8 · 10 −25 ecm [12] and d e < 4.3 · 10 −27 ecm [13] . (2) and (3) with low values for tan β, we have λ t = λ ντ and λ b = λ τ only at the GUT scale and find m b pole masses of 5.76 GeV and 6.20 GeV, respectively.
However if we had used smaller values of α s as used in the original references [9, 10] for those models or had we assumed large values for tan β, these masses would be much closer to the desired range. As in Ref. [16] , one could purposefully construct models with M I ∼ 10 12 GeV
and lower values for α s so as to improve the b-quark mass prediction. For model (4) with Fig. 2 In conclusion, we find that intermediate gauge symmetry breaking can be a significant source of electric dipole moments for the electron and neutron. We have illustrated this effect for four different models. One of which has the gauge couplings unified at the string scale and the others at the usual GUT scale (∼ 10 16 GeV). In all the models, the universal SUSY soft breaking boundary condition is assumed to be introduced at the GUT scale The solid and dashed lines correspond to the same values of α s as in Fig. 2(a) .
λ t G = 3.54 for both of the lines. 
